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This appendix contains an introduction; data and analysis;
documentation, management, and data sharing; and a
summary.  Those sections are followed by a table that lists
all the data layers, also called themes, in the Geographic
Information System (GIS) for the Interior Columbia Basin
Ecosystem Management Project (ICBEMP).

������� �
��

This appendix has been adapted from Information
System chapter (Gravenmier et al. 1997) of the Assess-
ment of Ecosystem Components in the Interior Columbia
Basin and Portions of the Klamath and Great Basins
(Quigley and Arbelbide 1997).

Regional land use planning requires tools that are
more sophisticated than those typically used for
landscape and resource analysis. Traditionally, maps,
graphs, charts, and diagrams have been used to
analyze and visualize the natural environment.
Today, Geographic Information Systems (GISs)
provide the tools and techniques that allow regional
projects to be accomplished in a highly efficient,
integrated, and accurate manner.

A GIS is especially well-suited to deal with spatial
and temporal issues (problems of dimension, space,
and time).  Without advanced computer technology,
software, and trained and experienced individuals,
the volume of data collected in support of the
ICBEMP would have been much more difficult.  GIS
provided the means to dynamically model and
analyze living systems throughout the project area in
ways that were impractical only a decade ago.

The ICBEMP is the largest interagency database
development effort undertaken to date by the agen-
cies involved, covering more than 144 million acres.
A Spatial Analysis Team was established to manage
data and support the analytical needs of the ICBEMP.
This team was comprised of Bureau of Land Manage-
ment (BLM), Forest Service, and contracted personnel
who were located in Walla Walla, Washington and
Portland, Oregon.  The interagency group was
charged with collecting available GIS data, capture of
new data, and analysis to support the project’s
Scientific Assessment and EISs.  The Spatial Analysis
Team was also responsible for the documentation and
distribution of data to project personnel, federal
agencies, tribal governments, the general public, and
other interested parties.

���������	���!"
"

More than 180 different GIS data layers or themes
were compiled or created in support of the ICBEMP
Scientific Assessment and the development of the EISs.
The data compiled includes spatial (geographic)
layers of information and tabular data which may link
to spatial layers.  The focus of the data development
effort was to gather data that were captured in a
consistent manner and mapped continuously across
the project area.

The ICBEMP worked with the field offices of the
federal agencies to consistently map subwatersheds,
watersheds and subbasins at a scale of 1:100,000 for
the project area.  This data layer became key for data
summary and analysis. Several data layers were
compiled from  individual administrative units of the
BLM and Forest Service and then aggregated to build
continuous data across the Basin.  These data sets
were: grazing allotments, recreation opportunity
spectrum classes, management area categories
(aggregations of individual land use allocations),
administrative units, key salmonid presence/absence
and status, vegetative plot information, and stream
reach inventory data.

Major data providers included individual administra-
tive units of the Forest Service, BLM, U.S. Fish and
Wildlife Service, Environmental Protection Agency,
U.S. Geological Survey, U.S. Bureau of Mines,
Bonneville Power Administration, universities, state
agencies, and non-governmental organizations.

Information that was gathered specifically for this
project was either scanned or digitized once a manu-
script of the data was created.  These digital data sets
were then attributed and brought into the GIS.
Further attribution, error checking, and analysis took
place before it was placed into the corporate (master)
data structure.  These checks included manual
inspection against other sources of data and logic
checks both within the data set and with other GIS
data sets.  Errors, inconsistencies, and anomalies
were resolved with the help of field specialists or by
other means.

Analysis of data occurred in GIS and in the relational
database environment.  GIS analysis used two data
architectures: vector (lines, polygons, and points) and
raster (matrices or grids).  Some of the data were
created in vector form (such as ownership boundaries
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captured from a map), while other data were created
in raster form.  Vector data were sometimes converted
to raster data for analysis.

Table 1 lists the data themes, databases, and the scales
at which the data were collected.  The data layers
were derived from source maps, photos, or transfer
media ranging from 1:12,000 to 1:4,000,000 in scale or
were gathered from alternate existing sources.   Data
continue to be updated as time allows and new
sources of information are determined.

In the analysis of the affected environment and
environmental consequences for the alternatives, a
variety of systems and methods were used to examine
and evaluate the large quantities of existing and
derived data.  GIS played a key role in tying the
Columbia River Basin Successional Model (CRBSUM)
vegetative outputs to various strata such as the
management regions, Resource Advisory Councils/
Provincial Advisory Councils,  and subwatersheds.
Conventional databases were essential to synthesiz-
ing, summarizing, and reporting information.

�� �������
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In a project such as the ICBEMP, where many coop-
erators shared data obtained from many sources,
documentation of data is a necessity.  Documentation
of data, often referred to as metadata or data about
data, is in the process of becoming standardized
within the federal government.  In 1994, Executive
Order 12906 gave the Federal Geographic Data
Committee (FGDC), currently chaired by the Secre-
tary of the Interior, direction to establish the National
Spatial Data Infrastructure (NSDI) including the
“technology, policies, standards and human re-
sources necessary to acquire, process, store, distrib-
ute, and improve utilization of geospatial data.”  Part
of that order calls for standardized documentation of
data.  Each agency must use the standard developed
by the FGDC (FGDC Content Standard for Digital
Geospatial Metadata) to document new data it
collects or produces.

At the time initial planning began for the ICBEMP, the
FGDC metadata standard was in early draft form.
The project adopted the metadata standard previ-

ously developed by the Northwest Forest Plan effort.
The resulting metadata are generally compatible but
less extensive than what is described in the 1994
FGDC standard.  The project plans to transition to the
FGDC standards in the near future.

For management of metadata, SPUDD (Spatial
Unified Data Dictionary), an Access database applica-
tion, was used.  SPUDD was developed by Forest
Service and BLM personnel for use in the Northwest
Forest Plan effort and was enhanced during this
project. This system will be migrated to another
metadata system in order to become compliant with
the FGDC metadata standards.

The ICBEMP began to release spatial data and maps
to the public and government agencies in November
1994.  Unlike previous projects, the data and maps
were made available while the project data were
being analyzed.  A brief policy paper was prepared to
provide interested individuals with the data release
objectives, the processes for completing requests for
data and maps, and cost information.  Data, metadata,
and map products can be downloaded from the
project web site at http://www.icbemp.gov/spatial.

������!

It must be remembered that the ICBEMP data have
been gathered, for the most part, across a large area,
for a specific broad-scale purpose.  Much of the data,
while being adequate for the broad-scale needs of the
project, may not be suitable for use at the fine scale,
site-specific level project.  The expense of gathering
data of higher resolution (which met project-level
analysis requirements) for the entire project area and
aggregating it to the broad-scale level was too great to
justify both in cost and time with the fixed amount of
resources available. A limited number of data were
collected at finer scales and aggregated across the
Basin.  These data layers vary in accuracy and resolu-
tion.  The remainder of the project data were derived
from broad general maps, or were captured through
intensive, large-scale photo interpretation means and
high resolution image processing.  The importance of
using and understanding the metadata to determine
the appropriate use of ICBEMP GIS data and data-
bases cannot be overstated. Many of the GIS themes
created or collected by the ICBEMP may be used in
mid-scale analyses, and for project level work where
no finer resolution data exist.  Additional information
on data documentation and analysis processes used
can be found in Gravenmier et al. (1997).

������!
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